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(54) MANUFACTURE OF CERAMIC LAMINATE AND OXYGEN SENSOR ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a hollow part hardly 
deformable and excellent in accuracy of dimension, to 
enhance a joining strength between ceramic sheets and to 
enable formation of the hollow part having high airtightness. 
SOLUTION: On the occasion when a ceramic laminate 1 

having a hollow part 130 inside is prepared by laminating and ^ a . 

bonding a plurality of ceramic sheets 11-13, the laminate is 
formed by laminating the ceramic sheets 11-13 and then 
pressed by a pressing means (an ordinary press) with a 
backplate 30 interposed. The backplate 30 has a recess 300 
not pressing the hollow part 130 substantially. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]Laminate two or more ceramic plates and paste up, and in producing a ceramic 
layered product which has a centrum inside, laminate the above-mentioned ceramic plate, 
make with laminated material, and it ranks second, A manufacturing method of a ceramic 
layered product, wherein the above-mentioned corrosion plate has a hollow which does not 
press the above-mentioned centrum substantially in a method of pressing the above- 
mentioned laminated material by a pressing means via a corrosion plate. 
[Claim 2]A manufacturing method of a ceramic layered product characterized by width of the 
above-mentioned hollow being 80 to 95% of the width of the above-mentioned centrum in 
claim 1 . 

[Claim 3]A manufacturing method of a ceramic layered product characterized by the above- 
mentioned corrosion plate being an elastic body in claim 1 or 2. 

[Claim 4]ln manufacturing an oxygen sensor element which laminates two or more green 
sheets made from ceramics, pastes up, and has a centrum inside, a green sheet for centrum 
formation, Using a tabular green sheet arranged to both side surfaces of this green sheet for 
centrum formation, laminate these, make with laminated material and it ranks second, A 
manufacturing method of an oxygen sensor element which presses the above-mentioned 
laminated material by a pressing means via a corrosion plate, and is characterized by the 
above-mentioned corrosion plate having a hollow which does not press the above-mentioned 
centrum substantially in a method of ranking second, carrying out heating calcination of these, 
and manufacturing an oxygen sensor element. 

[Claim 5]A manufacturing method of an oxygen sensor element characterized by width of the 
above-mentioned hollow being 80 to 95% of the width of the above-mentioned centrum in 
claim 4. 

[Claim 6]A manufacturing method of an oxygen sensor element characterized by the above- 
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mentioned corrosion plate being an elastic body in claim 4 or 5. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the ceramic 

layered product which has a centrum, and an oxygen sensor element. 

[0002] 

[Description of the Prior ArtJLaminating the ceramic plate of two or more sheets, and pressing 
this from laminated material, nothing, and a sliding direction conventionally, as a method of 
manufacturing the ceramic layered product which has a centrum, was generally performed. 
Notching, a slot, etc. which serve as a centrum by lamination are established in at least one 
sheet in the ceramic plate of two or more above-mentioned sheets. 
[0003] 

[Problem(s) to be Solved] However, by the conventional method, since the method of pressing 
the whole surface of laminated material was adopted, the portion in which a centrum exists, 
and the portion which is not so were pressed similarly. For this reason, the problem that a 
centrum with weaker intensity changed or a size was out of order had arisen. 
[0004]Especially this problem poses a big problem, when producing the ceramic layered 
product used for an oxygen sensor element. It is because the above-mentioned centrum is 
used as space for introducing gas under test and reference gas (atmosphere) in an oxygen 
sensor element and the shape of this centrum and a size influence greatly to the accuracy of 
measurement of an oxygen sensor element. 

[0005]By the way, weakening thrust and pressing laminated material is also considered to 
such an extent that the above-mentioned centrum is not changed. However, when thrust is 
weak, the bonding strength between each ceramic plate which constitutes a ceramic layered 
product becomes weak. Therefore, as compared with what adopted and produced the 
conventional method, there is a possibility that the intensity of a ceramic layered product, 
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endurance, etc. may fall. Since the bonding strength of a ceramic plate is weak, there is a 
possibility that the airtightness of a centrum may fall. 

[0006]When an oxygen sensor element is formed by the ceramic layered product which has 
such a centrum, it will be said that the airtightness of the space which introduces the gas under 
test in an oxygen sensor element and reference gas is insufficient. Therefore, there is also a 
possibility that the accuracy of measurement of an oxygen sensor element may get worse. 
[0007]This invention is [ that it is hard to transform a centrum ] excellent in dimensional 
accuracy in view of this problem, its bonding strength between each ceramic plate is high, and 
it is going to provide the manufacturing method of the ceramic layered product which can form 
an airtight high centrum, and an oxygen sensor element. 
[0008] 

[Means for Solving the Problem]An invention of claim 1 laminates two or more ceramic plates, 
pastes up, in producing a ceramic layered product which has a centrum inside, it laminates the 
above-mentioned ceramic plate, makes with laminated material, and ranks second, In a 
method of pressing the above-mentioned laminated material by a pressing means via a 
corrosion plate, the above-mentioned corrosion plate is in a manufacturing method of a 
ceramic layered product having a hollow which does not press the above-mentioned centrum 
substantially. 

[0009]Notching, a slot, etc. which serve as a centrum by lamination are established in at least 
one sheet in a ceramic plate of two or more above-mentioned sheets. Several sheets of the 
other ceramic plate make notching, a slot, etc. used as a centrum blockade. Two or more 
centrums can also be provided in the direction vertical to a laminating direction or a laminating 
direction. A ceramic layered product manufactured in this claim is applicable to manufacture of 
various gas sensors besides an oxygen sensor element mentioned later etc. 
[0010]What was calcinated as the above-mentioned ceramic plate, a thing in a green sheet 
state where it does not calcinate, and all can be used. Adhesives can also be arranged 
between each ceramic plate. A ceramic plate can also be made to contain an adhesive 
component beforehand. 

[001 1]A common press device can be used as a pressing means for the above-mentioned 
corrosion plate. The above-mentioned laminated material can be arranged to a metallic mold 
which consists of a punch and a bottom part, and thrust can be given via these molds. In this 
case, the above-mentioned corrosion plate can be arranged between the above-mentioned 
punch and laminated material. Laminated material can also be pressed providing and heating 
a heating unit to the above-mentioned bottom part etc. Thereby, it can paste up still more 
easily and effectively by the ability to soften a ceramic plate during press. 
[0012]lt explains below about an operation of this invention. In a manufacturing method 
concerning this invention, laminated material is pressed using a corrosion plate which has a 
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hollow, and a ceramic layered product is produced. While decreasing thrust concerning a 
centrum by this, sufficient thrust can be applied to portions other than a centrum. Therefore, 
modification of a centrum and change of a size can be prevented. Between ceramic plates is 
strongly joinable. Since junction power between ceramic plates is strong, the airtightness of a 
centrum can be made high, and a ceramic layered product with high intensity can be obtained. 
[0013]As mentioned above, according to this invention, it excels in dimensional accuracy that it 
is hard to transform a centrum, and bonding strength between each ceramic plate is high, and 
a manufacturing method of a ceramic layered product which can form an airtight high centrum 
can be provided. 

[0014]Next, as for width of the above-mentioned hollow, it is preferred like an invention of claim 

2 that it is 80 to 95% of the width of the above-mentioned centrum. Thereby, an effect 
concerning this invention can be attained certainly. When the above-mentioned width is less 
than 80%, thrust concerning a centrum becomes large and there is a possibility that 
modification of a centrum etc. may arise. On the other hand, since a case where an adhesion 
side of a ceramic plate is not pressed by size dispersion on a process except that thrust is 
insufficient near the corner of a centrum can be considered when 95% is exceeded, there is a 
possibility that exfoliation between ceramic plates, etc. may arise. 

[0015]The above-mentioned width is expression containing the so-called width of a lengthwise 
direction, lateral width, etc. That is, it is preferred to change the above-mentioned hollow into 
the state where it becomes somewhat small to shape of the above-mentioned centrum (refer to 
drawing 2 ). It is preferred that the above-mentioned corrosion plate is arranged to laminated 
material in the state where the above-mentioned hollow is included in an inside of this surface 
of projection to a surface of projection of the above-mentioned centrum (refer to drawing 2 ). 
[0016]Next, as for the above-mentioned corrosion plate, it is preferred like an invention of claim 

3 that it is an elastic body. When pressing two or more laminated material simultaneously and 
a depth size of this laminated material has dispersion by this, dispersion in thickness can be 
absorbed because the above-mentioned elastic body changes. Therefore, two or more above- 
mentioned laminated material can be pressed by uniform thrust. Since it absorbs when the 
above-mentioned elastic body changes this unevenness when unevenness exists on the 
surface of laminated material, the whole laminated material can be pressed uniformly. 
[0017]Rubber, an elastomer, etc. can be used as the above-mentioned elastic body. When 
mold releasability with an elastic modulus and laminated material, a metallic mold, etc. is taken 
into consideration, what consists of silicone rubber and urethane rubber is preferred. 
[0018]lt is preferred to join and constitute an elastic body of two sheets in which elastic moduli 
differ the above-mentioned corrosion plate (refer to drawing 3 ). In this case, a hard elastic 
body which has a high elastic modulus by a side in contact with laminated material is used. By 
this, a corrosion plate changes, it eats away to the centrum side, and thrust can be prevented 
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from being added to a centrum. Since a side with a lower elastic modulus can, on the other 
hand, absorb variation in a depth size of this laminated material when pressing two or moire 
laminated material simultaneously as mentioned above, this laminated material can be 
pressed by uniform thrust. Also about a case where unevenness exists in the laminated 
material surface, since a side with a low elastic modulus can absorb ** similarly, the whole 
laminated material can be pressed uniformly. 

[0019]ln manufacturing an oxygen sensor element which an invention of claim 4 laminates two 
or more green sheets made from ceramics, pastes up, and has a centrum inside, next, a green 
sheet for centrum formation, Using a tabular green sheet arranged to both side surfaces of this 
green sheet for centrum formation, laminate these, make with laminated material and it ranks 
second, The above-mentioned laminated material is pressed by a pressing means via a 
corrosion plate, it ranks second and the above-mentioned corrosion plate is in a manufacturing 
method of an oxygen sensor element having a hollow which does not press the above- 
mentioned centrum substantially in a method of carrying out heating calcination of these and 
manufacturing an oxygen sensor element. 

[0020]The above-mentioned oxygen sensor element is the so-called oxygen sensor element of 
a lamination type, and a solid electrolyte plate and an electric insulating plate are laminated, 
and it has the gestalt suitably provided with an electrode, a lead part, a gas chamber under 
test, a reference gas room, etc. between these solid electrolyte plates and an electric 
insulating plate. And both the above-mentioned solid electrolyte plate and an electric insulating 
plate consist of ceramic plates. The above-mentioned gas chamber under test and a reference 
gas room are formed in a centrum. 

[0021 ]ln a manufacturing method of an oxygen sensor element concerning this invention, a 
green sheet is laminated and laminated material, nothing, and this are pressed via a corrosion 
plate using a hollow. For this reason, while decreasing thrust concerning a centrum like claim 
1, sufficient thrust can be applied to portions other than a centrum. Therefore, modification of a 
centrum and change of a size can be prevented. Junction power between green sheets can be 
strengthened. Since junction power between green sheets is strong, the airtightness of a 
centrum can be made high. 

[0022]Therefore, according to the manufacturing method concerning this invention, since 
dimensional accuracy of a centrum used as space for introducing gas under test and reference 
gas (atmosphere) is high and airtightness is high, a high oxygen sensor element of the 
accuracy of measurement can be obtained. An oxygen sensor element outstanding in intensity 
can be obtained from bonding strength being high. 

[0023]As for width of the above-mentioned hollow, like an invention of claim 5, it is preferred 
that it is 80 to 95% of the width of the above-mentioned centrum. Thereby, an effect of this 
invention can be more certainly attained like claim 2. 
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[0024]As for the above-mentioned corrosion plate, like an invention of claim 6, it is preferred 
that it is an elastic body. When carrying out the simultaneous press of two or more laminated 
material by this, even if variation exists in thickness of these laminated material like claim 3, 
power which presses each laminated material can be made uniform. 
[0025] 

[Embodiment of the Invention] 

It explains using drawing 1 and drawing 2 about the manufacturing method of the ceramic 
layered product 1 concerning the example of an embodiment of example of embodiment 1 this 
invention. The first of three sheets - the third ceramic plate 11-13 are laminated, it pastes up, 
and this example produces the ceramic layered product 1 which has the centrum 130 inside, 
as shown in drawing 1 . The first of three sheets - the third ceramic plate 11-13 are laminated, 
laminated material is formed, and, subsequently laminated material is pressed by a pressing 
means via the corrosion plate 30. Laminated material is stuck by the above by pressure, and it 
is calcinated after that, and becomes the ceramic layered product 1 . And the above-mentioned 
corrosion plate 30 has the hollow 300 which does not press the above-mentioned centrum 130 
substantially. 

[0026]As shown in drawing 1 , the above-mentioned laminated material consists of the first and 
the second ceramic plate 1 1 and 12, and the third ceramic plate 13 that provided notching 
which serves as the centrum 130 after lamination. The above-mentioned first - the third 
ceramic plate 11-13 are uncalcinated ceramic green sheets. 

[0027]As shown in drawing 1 , in this example, the above-mentioned laminated material is 
arranged between the punch 31 and the bottom part 32, and is pressed from a pressing means 
via these punches 31 and the bottom part 32. And the corrosion plate 30 is arranged between 
the above-mentioned punch 31 and the above-mentioned laminated material. The above- 
mentioned pressing means is the usual press tool. 

[0028]moreover - drawing 2 - being shown - as - the above - laminated material - it can set 

- a centrum - 130 - width -- B - and - B -- ' - the above a corrosion plate - 30 - a hollow - 

- 300 - width - A and ~ A — 1 - between - **** - A=0.8B and A - the relation of '=0.8B f is 
materialized ~ A-B=A - it is -B'=0.4mm. And as shown in drawing 2 , the above-mentioned 
corrosion plate 30 is arranged to laminated material so that the above-mentioned hollow 300 
may be included to the surface of projection of the above-mentioned centrum 130. Both the 
above-mentioned punch 31 and the bottom part 32 consist of metal, and the above-mentioned 
corrosion plate 30 consists of rubbers. 

[0029]Next, it explains per [ in this example ] operation effect. In the manufacturing method of 
this example, laminated material is pressed using the corrosion plate 30 which formed the 
hollow 300. For this reason, the thrust concerning the centrum 130 can be decreased and 
sufficient thrust can be applied to portions other than centrum 130 by one side. 
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[0030]Therefore, modification of the centrum 130 and change of a size can be prevented. 
Mutual bonding strength of the ceramic plates 11-13 can be strengthened. Since the mutual 
junction power of the ceramic plates 11-13 is strong, the airtight high centrum 130 can be 
obtained. The ceramic layered product 1 excellent in intensity can be obtained. 
[0031]The example of two examples of an embodiment explains how to produce a ceramic 
layered product using the corrosion plate of the two-layer structure. As shown in drawing 3 , the 
corrosion plate 35 concerning this example consists of two kinds of rubbers from which an 
elastic modulus differs. The upper part 351 of the corrosion plate 35 consists of rubber with a 
lower elastic modulus, and, on the other hand, the lower part 352 of the corrosion plate 
comprises rubber with a higher elastic modulus. The heating unit 320 is formed in the bottom 
part 32 concerning this example inside. 

[0032]And as shown in drawing 3 , laminated material is arranged via the corrosion plate 35 
between the punch 31 and the bottom part 32, and it is pressed by the pressing means via the 
punch 31 . At this time, the heating unit 320 of the above-mentioned bottom part 32 is operated, 
and the above-mentioned laminated material is heated. Others are the same as that of the 
example 1 of an embodiment. 

[0033]The corrosion plate 35 used with the manufacturing method in this example consists of 
rubber of the bilayer from which an elastic modulus differs. For this reason, when on the 
surface of laminated material, and the upper part 351 of the corrosion plate 35 which is easier 
to change this unevenness changes, it can absorb. Therefore, the whole laminated material 
can be pressed uniformly. Since the elastic modulus of the lower part 352 of the corrosion 
plate 35 is high, the corrosion plate 35 changes, it eats away to the centrum 130 side, and 
thrust can be prevented from being added to this centrum 130. 

[0034]Since the heating unit 320 is built in the bottom part 32, the ceramic plates 11-13 are 
softened and these adhesion can be performed easily. Others have the same operation effect 
as the example 1 of an embodiment. 

[0035]The example of three examples of an embodiment explains how to manufacture the 
oxygen sensor element of a lamination type, as shown in drawing 4 - drawing 8 . This example 
is the method of manufacturing the oxygen sensor element 2 which laminates two or more 
green sheets made from ceramics, pastes up, and has a centrum inside, as shown in drawing 
4. 

[0036]As shown in drawing 4 - drawing 6 , using the green sheet 225 for centrum formation, 
and the tabular green sheet 215,235,236 arranged to the both side surfaces of this green 
sheet 225 for centrum formation, these are laminated and it makes with the laminated material 
200. Subsequently, the above-mentioned laminated material 200 is pressed by a pressing 
means via the corrosion plate 45, heating calcination of these is carried out, and the oxygen 
sensor element 2 is manufactured. And the above-mentioned corrosion plate 45 has the hollow 
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450 which does not press the above-mentioned centrum 226 substantially. 
[0037]Next, the above-mentioned oxygen sensor element 2 sticks in detail, and it explains. As 
shown in drawing 4 , the above-mentioned oxygen sensor element 2 is the structure which 
formed the atmospheric-air-introduction part 22 and the heating unit 23 to the sensor part 21. 
And the centrum formed of the air introducing groove 221 is between the above-mentioned 
heating unit 23 and the sensor part 21. And the above-mentioned sensor part 21 comprises 
the electrode 21 1 ,212 and the lead part 213 of the lot which were formed in both sides of the 
solid electrolyte plate 210 and this solid electrolyte plate 210. 

[0038]The above-mentioned atmospheric-air-introduction part consists of the atmospheric-air- 
introduction board 220 with which 22 formed the air introducing groove 221. The above- 
mentioned heating unit 23 comprises the heating element 233 and the lead part 234 which 
were provided in the substrate 231 and this substrate 231 and which generate heat by 
energization. The above-mentioned heating element 233 is covered by the electric insulating 
plate 232. 

[0039]The laminating device 4 used here in this example is explained. As shown in drawing 6 

(a) , the above-mentioned laminating device 4 consists of the punch 41 and the bottom part 42 
which press the laminated material 200, and the corrosion plate 45 is formed in the 
undersurface of the above-mentioned punch 41. As the upper surface of the above-mentioned 
bottom part 42 is shown in drawing 5 , the slot 429 for positioning doubled with the width of 
each laminated material 200 is formed. This slot 429 is shallower than the thickness of the 
laminated material 200 of four layers, and is formed more deeply than a thickness of three 
layers of the tabular green sheets 235 and 236 and the green sheet 225 for centrum formation. 

[0040]The above-mentioned corrosion plate 45 consists of rubbers, and as shown in drawing 6 

(b) , the four hollows 450 are formed. And the above-mentioned laminating device 4 can press 
the four laminated material 200 at once. In this example, are pressing the laminated material 
200 constituted in the same shape as the oxygen sensor element 2 made profitably like using 
the green sheet cut in the desired size so that it may mention later, but. As an option, the 
printing department which becomes a green sheet of one sheet with an electrode etc. may be 
pressed with the above-mentioned laminating device, and the laminated material of the oxygen 
sensor element 2 which formed two or more parts, and also laminated and constituted these 
green sheets may be cut for it after that. 

[0041]Next, it explains to details per manufacturing method of the above-mentioned oxygen 
sensor element 2. First, the zirconia green sheet used as the solid electrolyte plate 210 of the 
above-mentioned sensor part 21 is produced. Yttria. Sorbitan trio rate 0.7wt% which is a 
dispersing agent, and these 71 .7wt% dibutyl phtalate 5.9wt% which is a plasticizer polyvinyl- 
butyral 2.5wt% which is an organic binder in the zirconia precursor powder end of 0.6 
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micrometer of added mean particle diameter. The slurry was produced using ethanol toluene 
partially aromatic solvent 19.2wt% which is an organic solvent dissolved and distributed. 
[0042]The above-mentioned slurry was used as the 300-micrometer-thick zirconia green sheet 
by sheet forming. This zirconia sheet was pierced in the predetermined size, and the tabular 
green sheet 215 was obtained. Platinum paste was screen-stenciled to both sides of the 
above-mentioned tabular green sheet 215, and the printing department 217,218 used as the 
electrodes 21 1 and 212 and the lead part 213 was produced after calcination. 
[0043]Next, the alumina green sheet used as the atmospheric-air-introduction board 220, the 
substrate 231, and the electric insulating plate 232 is produced. With a mean particle diameter 
of 0.3 micrometer alumina raw material powder 53.2wt%, The slurry was produced 
polycarboxylic acid system 3.3wt% which is a dispersing agent dibutyl phtalate 5.7wt% which 
is a plasticizer polyvinyl-butyral 3.8wt% which is an organic binder using ethanol toluene 
partially aromatic solvent 34wt% which dissolves and distributes these and which is an organic 
solvent. 

[0044]The above-mentioned slurry was used as the 300-micrometer-thick alumina green sheet 
by sheet forming. The above-mentioned alumina green sheet was pierced in the 
predetermined size, and the tabular green sheet 235,236 used as the green sheet 225 for 
centrum formation, the substrate 231, and the electric insulating plate 232 used as the 
atmospheric-air-introduction board 220 was obtained. 

[0045]A slot is established in the above-mentioned green sheet 225 for centrum formation 
simultaneously with the above-mentioned punching. Platinum paste was screen-stenciled to 
the above-mentioned tabular green sheet 235, and the heater part 233 and the printing 
department 239 for lead part 234 were formed. It laminated, as the tabular green sheet 
215,235,236 and the green sheet 225 for centrum formation which were produced as shown 
above were shown in drawing 5 , and the layered product 200 which has the centrum 226 was 
obtained. 

[0046]As shown in drawing 6 , the four above-mentioned layered products 200 are arranged to 
the bottom part 42 of the above-mentioned laminating device 4. At this time, the laminated 
material 200 is arranged to the bottom part 42 so that the hollow 450 provided at the above- 
mentioned corrosion plate 45 in the surface of projection of the centrum 218 in the above- 
mentioned layered product 200 may be included. Subsequently, the above-mentioned 
laminating device 4 was operated and the above-mentioned layered product 299 was 

pressurized by pressure 3 kgf/cm 2 . The layered product 200 was taken out from the above- 
mentioned laminating device 4 after the end of application of pressure, and it calcinated in the 
temperature of 1450 **, and 2 hours. The oxygen sensor element 2 of the lamination type was 
obtained by the above. Others are the same as that of the example 1 of an embodiment. 
[0047]The corrosion plate 45 consists of rubbers in this example. For this reason, the level 
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difference by the printing department 239,217,218 wired in the laminated material 200 can be 
absorbed, and the whole surface can be uniformly pressed for between each tabular green 
sheets 215, 235, and 236 and the green sheets 225 for centrum formation. Therefore, 
defecting joining can be prevented. Therefore, it comes out to obtain the oxygen sensor 
element outstanding in intensity. 

[0048]While decreasing the thrust concerning the centrum which becomes from the air 
introducing groove 221 in the case of press of the laminated material 200, sufficient thrust can 
be applied to portions other than a centrum. Therefore, modification of a centrum and change 
of a size can be prevented. Junction power between each tabular green sheets 215, 235, and 
236 and the green sheet 225 for centrum formation can be strengthened. Therefore, the 
airtightness of a centrum can be made high. 

[0049]Therefore, according to the manufacturing method concerning this example, since the 
dimensional accuracy of the centrum used as the space for introducing the atmosphere is high 
and airtightness is high, the high oxygen sensor element of the accuracy of measurement can 
be obtained. The oxygen sensor element outstanding in intensity can be obtained from 
bonding strength being high. 

[0050]ln the manufacturing method concerning this example, the oxygen sensor element 5 in 
which two centrums were provided can also be manufactured at the time shown in drawing 7 
and drawing 8 . the ceramic plate 510 with which the above-mentioned oxygen sensor element 
5 formed the pinhole 51 1 , the ceramic plate 520 which formed the window part 521 from which 
it becomes a centrum, and the solid electrolyte plate 530 which carried out print formation of 
the electrode 531 and the lead part 533 to the both sides - and. It is constituted by laminating 
the ceramic plate 540 which formed the slot 541 used as an atmospheric-air-introduction way. 
[0051 ]And gas under test is introduced into the centrum 521 which serves as a gas chamber 
under test from the above-mentioned pinhole 51 1 in the above-mentioned oxygen sensor 
element 5. The atmosphere used as reference gas is introduced into the atmospheric-air- 
introduction way 541. The demarcation current based on both oxygen density difference is 
detected by the above-mentioned electrode 531 , and an oxygen density is detected. The 
laminated material which laminated the green sheet also about the oxygen sensor element 5 of 
such shape can be formed, and it can press using the laminating device 4 of this example, and 
can manufacture by calcinating. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The explanatory view in the state of arranging and pressing a corrosion plate to 
laminated material in the example 1 of an embodiment. 

[Drawing 2] The explanatory view showing the relation between the corrosion plate and hollow 
in the example 1 of an embodiment, and a centrum. 

[Drawing 3] The explanatory view at the time of making a corrosion plate into the two-layer 
structure in the example 2 of an embodiment. 

[Drawing 4] The deployment explanatory view of an oxygen sensor element in the example 3 of 
an embodiment. 

[Drawing 5] The oxygen sensor element and corrosion plate in the example 3 of an 
embodiment, the section explanatory view of a bottom part. 

[Drawing 6] The explanatory view of the (a) laminating device in the example 3 of an 
embodiment, the explanatory view of the (b) corrosion plate. 

[Drawing 7] The deployment explanatory view of the oxygen sensor element which has two 
centrums in the example 3 of an embodiment. 

[Drawing 8] The section explanatory view of the oxygen sensor element which has two 

centrums in the example 3 of an embodiment. 

[Description of Notations] 

1 ... Ceramic layered product, 

11-13 ... Ceramic plate 

130 ... Centrum, 

2, 5 ... Oxygen sensor element 

215,235,236 ... Tabular green sheet, 

225 ... Green sheet for centrum formation, 

30 ... Corrosion plate 
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300 ... Hollow, 
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[0026] 

As shown in FIG. 1, the stacked product includes the first 
ceramic plate 11, the second ceramic plate 12, and the third ceramic 
plate 13 with a cut-out, which will be the hollow part 130 after stacking 
these ceramic plates. Incidentally, these first to third ceramic plates 11 
to 13 are unbaked ceramic green sheets. 
[0027] 

Further, as shown in FIG. 1, in this example, the stacked product 
is disposed between an upper die 31 and a lower die 32 and pressed by 
the pressing means through the upper and lower dies 31, 32. 
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